Pathway of glutamate oxidation and its regulation in the HuH13 line of human hepatoma cells.
Well-coupled mitochondria were isolated from a HuH13 line of human hepatoma cells and human liver tissue. The liver mitochondria showed a feeble glutamine oxidation activity in contrast to the hepatoma mitochondria, whereas they utilized glutamate well for the oxidative phosphorylation. In the liver mitochondria, glutamate was oxidized via the routes of transamination and deamination. On the other hand, glutamate oxidation was initiated preferentially via transamination pathway in the tumor mitochondria. In the liver mitochondria, bicarbonate nearly at a physiological concentration inhibited oxygen uptake with glutamate as substrate. The interaction of bicarbonate with the pathway of glutamate oxidation occurred primarily at the level of succinate dehydrogenase, due to competitive inhibition of the enzyme by the compound. In contrast to the liver mitochondria, glutamate oxidation was not affected by bicarbonate in the tumor mitochondria. These results indicate that the aberrations in the glutamate metabolism and its regulation observed in the hepatoma mitochondria may be favorable to the respiration utilizing glutamine and/or glutamate as an energy source.